When the external branch of superior laryngeal nerve (EBSLN) crosses the superior thyroid artery closer to thyroid upper pole, the EBSLN has a higher risk of getting damaged. Its anatomical position in relation to thyroid upper pole may vary with changing the height of patient and the length of larynx. We intended to test this hypothesis and predict the risk. Thirty cadavers of both sexes are dissected (29-87 years, mean 69). One cadaver excluded due to a goiter and five nerves were damaged during dissection. Therefore, 53 nerves were studied. The distance from upper pole of thyroid to the point where the nerve crosses the superior thyroid artery (TS) was measured. Cadaver length (CL), cricothyroid length (CT) and the cricohyoid length (CH) measured to the closest millimeter. Correlation of TS with CL, CT and CH was measured. The mean distance from the upper pole of the thyroid to the point where EBSLN crosses superior thyroid artery was 6.24 mm (SD 5.94). On right side, the mean distance was 4.03 mm (SD 5.34) and, on the left, 8.37 mm (SD 5.7 mm). The difference between two means was significant at 0.05 (t = 2.82, p = 0.007). There was a strong correlation between distance from the upper pole of the thyroid to the point where the nerve crosses the superior thyroid artery with CL (r = 0.98). There was moderate correlation with the CT and CH lengths (r = 0.55, 0.58 respectively). The position of EBSLN in relation to thyroid upper pole is strongly correlated with the height of the patient. The EBSLN crosses superior thyroid artery more closely to thyroid upper pole in right side.
INTRODUCTION
Damage to the external branch of superior laryngeal nerve (EBSLN) during thyroidectomy is common.
1,2 Any damage to the EBSLN can cause huskiness, poor volume, fatigue with prolonged use and inability to project or to reach a high pitch: Troublesome symptoms to any patient who uses their voice professionally, such as singers, lawyers, teachers, etc. 3 Hence, the identification of EBSLN and careful ligation of the thyroid upper pole are vital. When the EBSLN crosses the superior thyroid artery closer to thyroid upper pole, the EBSLN has a higher risk of getting damaged. Its anatomical position in relation to thyroid upper pole may vary with changing the height of patient and the length of larynx. We intended to test this hypothesis and predict the risk.
MATERIALS AND METHODS
Thirty formalin-fixed cadavers of both sexes, age ranging from 29 to 87 years (mean 69) were dissected. One cadaver was excluded due to a goiter and five nerves were damaged, therefore, 53 nerves (91%) were studied. Approval of the ethical committee of University of Kelaniya, Sri Lanka, was taken prior to the dissection of cadavers. The skin flap over the anterior aspect of neck was removed. The sternocleidomastoid, omohyoid and sternothyroid muscles were removed. Thereafter, the superior thyroid artery and upper pole of the thyroid gland were identified. Upper pole of the thyroid was retracted laterally to open the space in the medial side of the thyroid lobe. The EBSLN was explored by a blunt dissection. Once the nerve was encountered, it was traced up to the superior laryngeal nerve to confirm. The distance from the upper pole of thyroid gland to the place where the EBSLN crosses the superior thyroid artery (TS), was measured to the closest millimeter. Cadaver length (CL), cricothyroid length (CT) and the cricohyoid length (CH) were measured to the closest millimeter. Correlation of TS with CL, CT and CH was measured. Statistical analysis was done using the Minitab 14 and Microsoft Excel 2007. The correlation was assessed by the Pearson's technique.
RESULTS
The mean of distance from upper pole of the thyroid to the point, where EBSLN crosses superior thyroid artery, was 6.24 mm (SD 5.94). On right side, the mean distance was 4.03 mm (SD 5.34) and, on the left, 8.37 mm (SD 5.7 mm). The difference between two means was significant at 0.05 (t = 2.82, p = 0.007) (Fig. 1 ). There was a strong correlation between distance from the upper pole of the thyroid to the point, where the nerve crosses the superior thyroid artery with CL (r = 0.98). There was moderate correlation with the CT and CH lengths (r = 0.55, 0.58 respectively).
DISCUSSION
The current study reveals some of the intrinsic anatomical risk factors of the external branch of the superior laryngeal nerve. When the EBSLN is closer to the upper pole of thyroid, the higher risk of getting it inadvertently damaged. 4 Individual ligation of superior thyroid artery branches on the thyroid upper pole is currently practiced to prevent EBSLN damaged during thyroidectomy. 5 However, EBSLN is often neglected during thyroid surgery and more emphasis is given to the identification of recurrent laryngeal nerve and the parathyroid glands. 6 Preoperative risk group identification would be helpful and this will warn the surgeon to follow meticulous surgical techniques to prevent nerve damage. Risk association with the stature of the patient is shown by Furlan JC et al. 7 Current study reveals that there is a strong statistical correlation with the height of the patient. Hence, the shorter people are having the EBSLN more closely to the thyroid upper pole. This may be due to human growth and development factors, including embryogenesis. 7 The topographical differences of EBSLN between ethnic communities could be attributed to the differences in the stature. Correlation with the cricothyroid and cricohyoid length is moderately associated. Data regarding this association in the literature is minimal. The EBSLN is more closely runs to the thyroid upper pole in right side of the neck than left. This fact is not described in literature previously. It is interesting to note that the right side of the neck is having higher risk of getting damaged to the inferior laryngeal nerve due to occasional existence of nonrecurrent laryngeal nerve. 8 It needs further studies with a larger sample size to get more accurate statistical association.
CONCLUSION
This preliminary study reveals that the position of EBSLN in relation to thyroid upper pole is strongly correlated with the height of the patient. The EBSLN crosses superior thyroid artery more closely to thyroid upper pole in right side. It needs further studies with a larger sample size to get more accurate association.
